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Cardiovascular medicine has the dubious distinction of
being the clinical area in which racial and ethnic disparities
in access to care, as well as sex-based, economic, and
geographic disparities, are most thoroughly documented (1).
Prior studies have shown that African-American patients
(2), women (3,4), patients with Medicaid insurance (5), and
patients in rural areas (6,7) are less likely to receive recom-
mended cardiovascular treatments and may have worse
cardiovascular outcomes. Indeed, underuse of guideline-
based care in vulnerable populations has been shown time
and time again to be a persistent and pervasive problem
within medicine in general, and within cardiovascular
medicine in particular.See page 2274In this issue of the Journal, however, Chan et al. (8)
examine the ﬂip side of poor quality: overuse. The investi-
gators used the National Cardiovascular Data Registry
CathPCI Registry database to examine differences in the
inappropriate use of percutaneous coronary intervention
(PCI) by race, sex, insurance status, and rurality. One might
assume that if members of racial and ethnic minority groups,
impoverished individuals, women, and individuals living in
rural areas receive generally worse care overall, then they
would not only be the victims of underuse of services, but
would also suffer from the effects of overuse.
Instead, the authors identiﬁed a different story, in fact,
quite the opposite story. The patients most likely to receive
inappropriate PCI were patients who were white (9% higher
odds), men (8% higher odds), and those at suburban
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paper to disclose.public insurance, or Medicare insurance were less likely to
receive inappropriate PCI, as were patients at rural hospitals.
In each case, patterns of overuse of PCI were diametrically
opposed to prior research on patterns of underuse.
This study is consistent with prior work demonstrating
that overuse of technologies or procedures may contribute to
racial disparities in care. In two smaller studies using data
from the early 1990s and a slightly different set of appro-
priateness criteria it was similarly found that whites were
more likely to undergo inappropriate PCI than blacks, and it
was found that this explained some, although not all, of the
racial disparities in use of this procedure (9,10). Further-
more, in these studies, overuse was more frequent in men. A
study of renal transplantation candidates demonstrated that
whites were more likely than blacks to be inappropriately
listed for transplantation (30.9% of inappropriate candi-
dates vs. 17.4%) and even to undergo transplant, despite
contraindications (10.3% vs. 2.2%) (11).
So is this really a problem? Is overuse as “bad” as under-
use? This is actually a somewhat difﬁcult question to
answer. The economic consequences of overuse of PCI are
straightforward: needless spending for no clinical beneﬁt.
The clinical consequences however, are more complex.
Inappropriate PCI surely leads to unnecessary exposure to
risk, such as bleeding, access-site complications, stroke, and
coronary complications (e.g., peri-procedural myocardial in-
farction, dissection, and distal embolism) (12–14). However,
given that in general, the patients on whom procedures are
overused are a healthier group undergoing elective proce-
dures, their outcomes are still good. In fact, prior studies
have shown that hospitals’ proportion of inappropriate
PCIs is not associated with clinical outcomes including
in-hospital mortality and bleeding (15). Thus, the clinical
consequences of overuse remain largely invisible, at least on
a population level.
Therefore, this remaining issue points out the major
limitation to this study: the lack of a broader denominator.
We are “missing” the non-PCI patients from the National
Cardiovascular Data Registry database, and therefore it is
difﬁcult to know what the right rates of PCI really are in
these populations. It is quite feasibled and given the wealth
of data suggesting that PCI is underused in women and
blacks (2–4), even likelyd that there is concurrent underuse
and overuse, and that the optimal use of this important
procedure lies somewhere in between. Without knowing the
true denominator, it is impossible to calculate a net “clinical
beneﬁt” that takes each source of error into account. This
represents an important area of future research.
Despite this limitation, however, this article represents
a very important contribution to the literature. These ﬁnd-
ings are important because they make clear the types of
interventions that are most (and least) likely to be effective
in improving the overall quality of care delivered for
cardiovascular disease. Programs aimed at simply increasing
the appropriate use of cardiac procedures, such as cardiac
catheterization and PCI, will not, in and of themselves, do
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disparities by increasing use in white patients and men even
further. Programs aimed at simply decreasing the inappro-
priate use of PCI will not lead to optimal quality, and again,
in doing so could potentially worsen disparities if black
patients and women are the ﬁrst for whom procedures are
withheld. Both sides of the quality paradigmdunderuse and
overusedmust be together at the forefront of our quality
improvement efforts.
According to the Agency for Healthcare Research and
Quality, high-quality health care means “doing the right
thing, at the right time, in the right way, for the right
persondand having the best possible results” (16). Opti-
mizing quality in cardiovascular care will take a multi-
pronged approach aimed at both improving underuse and
reducing overuse, and by doing so, has the potential to
reduce healthcare disparities.
Reprint requests and correspondence to: Dr. Karen Joynt,
Cardiovascular Medicine, Brigham and Women’s Hospital,
75 Francis Street, Boston, Massachusetts 02115. E-mail: kjoynt@
partners.org.
REFERENCES
1. Institute of Medicine. Unequal Treatment: Confronting Racial and
Ethnic Disparities in Health Care. Washington, DC: National
Academy Press; 2002.
2. Kressin NR, Petersen LA. Racial differences in the use of invasive
cardiovascular procedures: review of the literature and prescription for
future research. Ann Intern Med 2001;135:352–66.
3. Gan SC, Beaver SK, Houck PM, MacLehose RF, Lawson HW,
Chan L. Treatment of acute myocardial infarction and 30-day mortality
among women and men. N Engl J Med 2000;343:8–15.
4. Tavris D, Shoaibi A, Chen AY, Uchida T, Roe MT, Chen J. Gender
differences in the treatment of non-ST-segment elevation myocardial
infarction. Clin Cardiol 2010;33:99–103.5. Calvin JE, Roe MT, Chen AY, et al. Insurance coverage and care of
patients with non-ST-segment elevation acute coronary syndromes.
Ann Intern Med 2006;145:739–48.
6. Baldwin LM, MacLehose RF, Hart LG, Beaver SK, Every N, Chan L.
Quality of care for acute myocardial infarction in rural and urban US
hospitals. J Rural Health 2004;20:99–108.
7. Joynt KE, Orav EJ, Jha AK. Mortality rates for Medicare beneﬁciaries
admitted to critical access and non-critical access hospitals, 2002–2010.
JAMA 2013;309:1379–87.
8. Chan PS, Rao SV, Bhatt DL, et al. Patient and hospital characteristics
associated with inappropriate percutaneous coronary interventions.
J Am Coll Cardiol 2013;62:2274–81.
9. Schneider EC, Leape LL, Weissman JS, Piana RN, Gatsonis C,
Epstein AM. Racial differences in cardiac revascularization rates: does
“overuse” explain higher rates among white patients? Ann Intern Med
2001;135:328–37.
10. Epstein AM, Weissman JS, Schneider EC, Gatsonis C, Leape LL,
Piana RN. Race and gender disparities in rates of cardiac revasculari-
zation: do they reﬂect appropriate use of procedures or problems in
quality of care? Med Care 2003;41:1240–55.
11. Epstein AM, Ayanian JZ, Keogh JH, et al. Racial disparities in access
to renal transplantationdclinically appropriate or due to underuse or
overuse? N Engl J Med 2000;343:1537–44.
12. Fuchs S, Stabile E, Kinnaird TD, et al. Stroke complicating percuta-
neous coronary interventions: incidence, predictors, and prognostic
implications. Circulation 2002;106:86–91.
13. Peterson ED, Lansky AJ, Kramer J, Anstrom K, Lanzilotta MJ,
National Cardiovascular Network Clinical I. Effect of gender on the
outcomes of contemporary percutaneous coronary intervention. Am J
Cardiol 2001;88:359–64.
14. Anderson HV, Shaw RE, Brindis RG, et al. A contemporary overview
of percutaneous coronary interventions. The American College of
Cardiology-National Cardiovascular Data Registry (ACC-NCDR).
J Am Coll Cardiol 2002;39:1096–103.
15. Bradley SM, Chan PS, Spertus JA, et al. Hospital percutaneous
coronary intervention appropriateness and in-hospital procedural
outcomes: insights from the NCDR. Circ Cardiovasc Qual Outcomes
2012;5:290–7.
16. Agency for Healthcare Research and Quality. A Quick Look at
Quality. Washington, DC: U.S. Department of Health and Human
Services; 2003. Available at: http://archive.ahrq.gov/consumer/qnt/
qntqlook.htm. Accessed July 29, 2013.Key Words: appropriateness - PCI - predictors.
